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The fundamental result JR/.H":=tan0 holds, but the formula for E is less simple than we have assumed.
Let 2Z be the distance between the poles of the deflecting magnet — 2Z will really be less than the length of the magnet, and cannot be determined with any accuracy, but if we treat the magnet as solenoidal, we may use for 2Z the length of the magnet, and we shall then introduce rather too large a correction.
Then we have seen, Section 91, that the value for E is
Hence instead of the formula
-we have                           H = 2      r           *'
and if we are working to a degree of accuracy which does not permit of neglecting the ratio £3/r2, we should verify that i (r2 - Z2)2 tan 0/r is constant.
We observe that the value of tbe constant is MjH, so that if we know 31 we can use the observation to find H or conversely if we know H we can find Jf .
EXPERIMENT 23. To prove that in the sine position the, ratio |- r3 sin <f> is constant, where $ is the angle of deflexion produced by a deflecting magnet with its centre at a distance r from a deflected magnet or small compass-needle.
We can use the magnetometer for this experiment also. Place the deflecting magnet in position, and then turn the whole instrument (Fig. 106) round until the pointer on the circle reads zero, i.e. is parallel to the groove. The groove of course no longer points east and west. Now remove tho deflecting magnet to a distance. The needle will move and come to rest with its axis north and south. Road the pom tor. The reading & will be the deflexion of the needle produced by the deflecting magnet in the given position.
Reverse the deflecting magnet and proceed as above to find <£2. Then form a table giving values of r, <•/>,, <•/>„, <£ = i (^ + <£2), r3, sin </> and -|r3 sin <£.
The last series of numbers will be approxiimitely constant,,